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The Western Ghats is home to both endemic and threatened plant species; the endemic legumes are of special interest as they include a number of economically important species that provide food, medicine and industrially important materials. Most of the legume trees such as Ormosia travancorica, Inga cynometroides, Humboldtia bourdillonii, and Cynometra beddomei are rediscovered after type collection and least studied on distribution and ecology (Sanjappa 1992) . Considering the importance and paucity of studies, an extensive survey of the Kingiodendron pinnatum (Roxb. ex DC.) Harms in the Kerala area of the Western Ghats was conducted to analyse the distribution pattern, population structure, regeneration potential and subsequent assessment on the population growth for developing appropriate strategies for the management of the species.
Kingiodendron pinnatum is an endemic and endangered tree of the southern Western Ghats (CAMP Workshops 1998), belonging to the family Leguminosae and subfamily Detarioideae (LPWG 2017) . The oleogum-resin present in the wood oil is used in treatments for gonorrhoea and catarrhal conditions of genitourinary and respiratory tracts (CAMP Workshop 1998; Kumar et al. 2011) . The species has been severely exploited for its wood oil in the past (Anonymous 1959) . The stem bark is collected as a substitute of Saraca asoka, and reduction in population size was estimated by 20% during the past 40 years (Sasidharan 2017) . The degeneration of reproductive stands is also being exacerbated by the poor seed and seedling bank in situ. The irregularity in flowering episodes, fewer flowering trees among populations, and low fruit set extended the poor regeneration in their natural habitats (Jose et al.
2017)

Materials and Methods
Field survey
Exploratory surveys in the Kerala area of the Western Ghats were carried out from June 2014 to June 2015 as part of the study on ecology and restoration of legume trees in the Western Ghats of Kerala. The survey was conducted as per the available floristic literature and information gathered from different herbaria. (Sanjappa 1992; Sasidharan 2011 (Fig. 1) .
Population structure and natural regeneration analysis
Population structural data was collected to quantify the number of adult individuals, stand height, dbh, first branching seen from ground, age class, basal area and basal cover of the species. Canopy layering/strata 
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of species, number of individual's falls in each dbh classes (10-49 cm; 50-100 cm etc.), major associated species were also recorded as part of structural analysis (Parthasarathi & Sethi 1997; Pascal 1988; Sukumar et al. 1992; Ramachandran et al. 2014) . 
11966
Among the populations monitored, the flowering individuals showed a height and dbh range from 10-30m and 85-320cm respectively. Below this height and dbh range (9m and dbh of 70cm) individuals did not show flowering and are therefore categorized as pre reproductive. The post reproductive individuals were negligibly smaller in the identified populations. Among 140 individuals of the K.pinnatum, 57% of the individuals attained a dbh above 100cm followed by dbh 10-40cm(20%), 40-60cm(9%), 60-80cm(8%), 80-100cm (6%). The abundance of mature trees of K. pinnatum representing all the dbh classes indicates the stable growth of the populations in its distribution range. The height and dbh classes of all the individuals enumerated in the study plots are presented ( Fig.2 and Table 2 ). Out of 3064 seedlings counted in an area of 21,000m 2 across the three sampled geographic zones; 1,103 (35.9%) seedlings had a height greater than 1m (established seedlings) whereas, 1961 (64.01%) seedlings with height less than 1m (un-established). It is also noted that amongst the three zones, the populations consisting northern zone had higher number of seedlings followed by the southern (potential populations) and central zones (dwindling populations) (Table 3) . Seedlings were gregarious in the flat terrain and scattered in sloping terrain.
Discussion and Conclusion
The populations of K. pinnatum are found fragmented in distribution in the Kerala area of the Western Ghats. The distribution of K. pinnatum from lower to medium high elevations in the evergreen ecosystems suggests better survival and adaptability towards different environmental gradients and habitat conditions. Further, it is also observed that seedlings were gregarious in the flat terrain and scattered in sloping terrain. According to Zhu et al. (2004) and Bhatt et al. (2015), fragmentation of populations and habitats often results in endangerment of local species followed by loss of diversity in forest ecosystems. The gregarious nature of seedling emergence in flat terrain assumes uniformity in moisture status (Smith et al. 1997) . The association of K. pinnatum with Hopea parviflora and Vateria indica in most of the sample plots is an indicative of the Hopea-Kingiodendron-Vateria vegetation common in the evergreen forest ecosystems of the Western Ghats (Pascal 1988) . Height and diameter measurements are roughly synonymous with tree age. In K. pinnatum, the height and dbh is found correlative among populations. It is often reported that regeneration status of a tree species, in a given forest type was considered "good" when seedling density > sapling density > adult tree density; "fair" when seedling density > sapling density ≤ adult density; "poor" when the species survived in only the sapling stage but not in the seedling stage (Sukumar et al. 1992; Jayakumar & Nayar 2013; Dutta & Devi 2015) . In the present survey, regeneration status is "good", with greater number of seedling density than sapling density and sapling density greater than adult tree density in its population. The ratio of various age groups in a population also determines the reproductive status of an individual and indicates the future course of population growth (Odum 1971; Mast et al. 1999) . As the natural regeneration performance was found better among north and south zone (potential populations) compared to the central zone (dwindling populations), the genetic mixing up and variability of the central zone populations could be achieved through enrichment planting of seedlings from north and south zones as an improved conservation practice adopted for the species in the long run (Dias 1996) . Considering the extended distribution pattern, number of individuals of different age classes among the populations, fare performance in natural seedling regeneration extends healthier population stability and growth of the species as suggestive for reversion 
